Carboxymethylcellulose with phenolic hydroxyl microcapsules enclosinggene-modified BMSCs for controlled BMP-2 release in vitro.
The present study aimed to develop microparticles of phenolic hydroxyl derivative of carboxymethylcellulose (CMC-Ph) via Co-flow microfluidics technology and encapsulated gene-modified rat bone mesenchymal stem cells (BMSCs) for the detection of the growth factor release was controlled by Tet-on system. Meanwhile, we investigated the effect of the CMC-Ph microcapsules and Lentiviral transduction on osteogenesis of BMP2-BMSCs. The middle size of CMC-Ph microcapsules was prepared by optimized co-flow microfluidics through ejecting fluid CMC-Ph suspension (mixed with HRP) into co-flowing liquid paraffin which blends H2O2 at priority. The Lentivirus-encoding hBMP-2 and Tet-On system were constructed and amplified by RT-PCR, then encapsulated in the microcapsules. The cellular viability of CMC-Ph microparticles was assessed by Live/dead staining and metabolic activity was estimated by colorimetric assay kit. In addition, BMP-2 secretion and kinetic studies were determined by ELISA, alkaline phosphatase (ALP) activity was evaluated using ALP assay kit, and ALP staining as well as mineral calcium deposition was detected by alizarin red S staining. The diameter of CMC-Ph microparticles was controlled between 100 and 150 μm by altering the flow speed of liquid paraffin and then encapsulated bone morphogenetic protein 2 (BMP-2) gene modified BMSCs transduced by a lentiviral vector. Moreover, the mitochondrial activity of the encapsulated cells was maintained at least 24 d and BMP-2 protein secretion into the supernatant sustained for 35 d without significant loss of efficiency under the induction of the doxycycline. Furthermore, mineral deposition staining and ALP activity detection showed that encapsulated lentiviral-BMP2 transduced BMSCs possess more osteogenic differentiation potential than normal cells. Co-flow microfluidics and phenolic hydroxyl derivative of carboxymethylcellulose (CMC-Ph) provide a promising strategy for cell-enclosed microcapsules in combination with BMP-2 gene and Tet-on system modified BMSCs and then controlled BMP-2 protein released effectively as well as promoted the osteogenic differentiation of BMSCs.